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(57) [mm] 

imsi ^^m^m-r^±m^Mu tie© 

=■->;/ • ifM, WiMBtt^? DNAl; 

[ft 1 ] 

Pv Ps 

Ps \ / Pv H N Pv 



PsiiPst I , PvliPyuII, H ilHindlll, N liNru 

I £H-f o ) 



1 



[4#!ffit#©l5ffl] 

[»#9i2] '<^**fcJW-«l*£»l«:a*U * 

Pv Ps 



(2) #M¥5- 1 1 5 2 8 1 

2 



N 

_l_ 



Pv 

i 



(iW, PsfiPstK PvtePvuIL H ttHindllL N ftNru 
I *r«f . ) 

[ 3 ] e?o*©e?ij#-§- io7?y msffii & 

[ »** 4 ] E?US!S©E?y#* 2 omSE^JT*^ $ 

— ^Mjfi'S^-o 

5 ] »*« 2 E*©fr«4lPA'= 5/^ • * 

WRi-fS*f«4JB*«*.#DNA. 

[ft*5 6 ] IF/Ua • ^5^—- ^Mit^-f-^S 
E?iJ*©E?iJ#-§- 1 ©7* 5 / m&Wi:^— Ki"5 rtl: 
«Hft i; 5lE*©«f«*)ia*»?t»D N A. 

[flt#97] If/Unv'V • 

1-<5lf £5 5 XWt 6 IE«©«fa^li^m^*D N A. 
M*8 8 ] 5 |Ef!©«fft*ia*ift^ff D N 



5KE5"J*©EyiJ## 1 ©7 $ / SHEWS: = - K-f-5 r t «r 

[»#Kio] t>3->y • ^Magfis 
E?«©E?'J#^- 2 ©Jt£E?iJT^£*i5 r k *w&t 

©isijtffio 

[00 0 1] 

20 m^mM-f/^^y- ^m, ^©ite?-, 

[0 0 0 2] 

[&*©8flf] ft*, B*K*»*T?tt, Jkft, IK+© 

3£U W»$lfg©£&, lfiEPcli^4ot^ 

So -t©^*fefiTI2©iit)-Cfco-c, 

v • t*-^- £#tefl3£;h,T^S. 443, TIB©*- 

30 [00 0 3] 
Ut 2] 



7; Kb Kn5— tf) 



l/7f > '7ii?yt Ko5- tr*> 



[0 004] t*5tE, f"Vw= • ^-dr->^— if Ht % 3 y 
^f!J!)Aa [J. Biochem., 89, 599(1981)] , /< 
f-^JR (#PBg54-52789^$R > #MB861-162174-§- 40 
->y >Kn*-#>-JR (#MB856-92790*&«) 

% ^a-K*^* (#MBS60-43379#^) , 7- 
*n/<**-jfc (#M¥2-265478^«) ^«®t*(;J; 

>flu 7&*«t»©fia8*3tEfc:J:St>©-e, CJxttf;^ 
-f&ge±P^Ht4oTV>5 0 50 



[000 5] 

[0006] got, ^osttBue, ffi^T\ 



(3) 



¥fm¥5-l 1 5 2 8 1 



[0 0 0 7] 

Lfc^f-^JUKUB-t-S** [/^W* • . KS 

-11A C*XW**3605*] } £Jg*Lfct©J:>9, iftV^ 

[0 0 0 8] iO*«H , A'=-» 

5r^?-DNA A Lfcffi^xfr Srai y -> ^ y * 

Pv Ps 

Ps y Pv 



10 



* T (Escherichia) ZW&\z£tt1t-?/l' a '» 
v^£8sJP1-5 - 1 &< > < » • * 

[0009] sp*>, 1 a, ia?ij*£>ia?ij#-5§- 

y~^Mxh<o, *»w©«2tt, ^fv^jpycjg-rs 

[0010] 

[ft 3] 



H 



N 



c 



Pv 
1 



[0011] PsttPst I , PvftPvuII, H ftHindl 

II, N teNruI fc^i". ) "Cfet), :*3§i3©S?3te., IE 
?iJS©E?!l#-!§- 1 ©T 5 y ^IE?iJ£ => - K U 

M#DNAtfcO, #»9]©*5tt, BH?«©I2?iJ# 
'AG**^? ^-DNACjf Abfci t ZmWik i-«*f 
* -D N Afcflp ALfc*f£fcifc*Jfc;UfcD N AS: 

woi7ii, i2?ija©ia?ij#-§- lor?; wsm & =« - 
k u i2?o*©k?ij#-§- 2 ©j^sia^jT-* snsSHR* 

jfAUfc*faftiB**?t.ftDNA*:**, f^ai/^' 
***s9— eM4jS«S:^ri-5iy i^* y v-TJilcJS-r 



N-^^W-^y > 



[0 0 12] £IT, **W«rffilfflK:»iW-r4. $fc1\ * 
a. flUB 

[0 0 1 3] ■f/u=ii'>+]ko +(h -»^P->y+*;i' 
AT/v^rt K+H.Q, 
30 b. XfC#JH4 

&SSf (0.01M) 0. 5ml, 0. 3M])y&MffiWt (pH7.7) 
0.1ml, 0.2% (W/V)©2, 4-^Dn7xy-/W 
fv^*^— h0. 1 ml, 70mg/dl©4 -T 5 /T>^h° 
y M). lmlRW0a=y h/ml©^-^-^^^— ^0. 1 
ml£2!-£-Lf;:ib©f£, 17^.- y h/mi©*»id«Rrr» 
^l-34035^#H16^||B®©i»BttU i /W=i^V • * 
^r^— -^NSr^O. lmliPx., 37^^20^^^$ 
-Br, 1. 0N©^^2mlS5*DLRjS*^±$-yr, <^(Cg 
i£B#M*ol*M©SJ£**rStflRi: LT&*510nm T'©p^ 
40 ^ffi^ffl^Lfco 4*5, mttfe®. (%) tt, N-^f" 

■C#?5tb-5i6S510nm ©K3tS?r 1 00% t L, ftfcOfeS 

&mxt\sitm&<DitmL (%) -e^tfc 0 
(%) 

<Kf^spl-34035-S^«|B«© 



100 
2.5 
1.9 
6.0 



100 
4.4 
7.7 
25.4 



(4) 



#W¥5- 115 2 8 1 



N-^f;l/-7x^77^> 
L— iry V 

N, N-Wf;^^!)^ 
7"nyy 

c . SSpH 

i5ICpH8. 0—9. O-C&So 01+. X-X:Na 

.HPa-^^lt O-O : yy8^y7r% 

• : hy^-fi^ A — A : T E S -NaOH, A- A : PO 
PSO -NaOH, □-□ : Gly • Gly-NaOH, ■-■ : Gly • N 
aCl-NaOH-CfoSo 

0. 2M©f/l/3WSS0. 3ml^, 0. 3M<D h S 

(phs.s) o.Marfarsft«*o*»*»fo. 1 

ttO. 5ml*r8SJnL"CRiSSrflCihS*, rWcTt 
fvu • 7 ir h [TirfvU • Tir h >0. 2 % (V/ 

V), 3^»*S||-T^=^A10% (W/V)] (pH6. 5) 
Sr3ml8S*PU 3rCT?4Q»IB«6S*-C, *«JtfefHc 

[0 0 14] -tLT, fftffiRLfc*/^7/Vft KG) 

e. ftmmm.<Diem 

f. 

tfULttmmZ 3 =<■=■? 5S*fBcO. 5ml [0.. 

3Ml«y^-*l«WI (pH8. 0) ] Sr#jaStCl20^ 

-TJ:5(C % 50t;S;::}3^-C100 o /<N 60t(CjoV^T64%^ 

g. pH^tt 

0. 2a=y h©3|c»*«r^*1"5«««f»E0. 5ml£5t; 
-t*48R#F B 1$g^ WW-««*Stt*rll^fc. -t©JS* 
ti:g|4t^1-J;5K, PH7. 0~10.0T'fe5 o 4*S, ftffl 
Lfcili«^ttSiipH$r*ii6fci: 1 1 l^-cDtWT'&S,, 

h. ®Ms tSmKBLXrttl&k 



3. 2 7. 2 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0. 3 0. 5 
i. #=f-± 

(OftttML, 43072 "CfeS. 

[0015] ro«faif/u3>» • ***s?— & 
m cwr tsomj tv^o ) sra-Ki-sae^sr-sr 

^5DNA<Z>S8J!il::ol'>Ti&'<5 <> SOM|;3-Kt 

20 *tf— . (Bacillus sp.) KS-llAd^f P>*U5 0 '^/V 
* • xxf- . (Bacilluc sp.) KS-llAte, #3PJf#;as 

[0 0 16] (a) Jgji 

(1) «UMO»&tJt*# S : 0. 8 ~1. 1 X3. 0M.55 

(2) : gg.fe£>tU&V\, 

(3) : Sffi^-CSIWS. 

30 [ 0 0 1 7 ] (4) BS^ : rt^JS^ttS 

(5) ^7AMtt : IStto 

(6) ftlttt : »tt 0 

(b) #*ttfc*5rt$£imB 

(1) fcfl-*^P«Sfll : 30"C, 24Wf'lHT»K»fe=» 

[0018] (2) A?f-*?$li5tt* : £Wt*Jt:#T' 
(1) tUCo 

40 (3) Aftfttttt* :fWtt*tt£Wtf*<« * 

- (4) ^^iy^mmm. ■. 25vx*tmvxmit-tz 0 

(5) y h-7*S/W> : JEflsLftV*. 

[0019] (c) smmisx 



(1) JS^WjStc 

(2) j&^sjs 

(3) MRr^ I- 

(4) VPf7 h 

(5) 'fyK-zwoM 
50 (6) «{b**g>£jft 



Sett 
Bite 



(5) 
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(7) x^TVcDAP*^? 

(8) J&if-f XDMfcftM 

(10) ^nv^cD^-Jt? 

(11) ir/UP-^©JP7K^f 

(12) t>^WM.<DmKl 

(13) *Ktt£SKro*M 

[0 0 2 0] (14) !)V7-€ 
(15) ^v^— fe* 



7 



8 



* (16) t? 
(17) fe|©4fjc 
(18) 

[0 0 2 1] (19) 
(20) ±^<Dffi.m 
■ ?&^«22 < C~37 C C 
85t, 30^W^ST*^{C^-T?>c 
(2DO-Fx^h :^(^3-^) 
*10 (22) ^ffiA^©^Rt/^^C04fiic 



ma 

5% NaCl t4f 



(1) 
(2) 
(3) 
(4) 
(5) 
(6) 
(7) 
(8) 
(9) 
(10) 
(11) 
(12) 
(13) 
(14) 
(15) 



L-77tV-^ 

D--W7 — ^ 
D-77^ h— ^ 
Tt—Hy 9 h-x 

f9*F 



(-WM3^ — 

D—-*?l/~y h — 

y-y-ty:/ . - 

(d) ^roffiwttK 

W meso-^T 5 7 tV 1> ^cO#ffi(i^ttT*=3r 
7 ^^«MK-7T-fc9, DNAWGCM (%) #37% 
T*fc5„ 30 

[0022] M^m.n^y^mi.^X'mfkm. 

ir&'ffiWb^Z.btl^ Bacilluscirculans CDi5V>l§$j 

(Bacillus sp.) KS-llA*t^Lfc 0 ftfc, ^)V^. 
• J^f- (Bacillus sp.) KS-llAtt(±, IjHSfifK 
U±®T.nmmW%ffi\^ $ClW£l§F!il3605-S!-(FERM BP 

-3605) b L•r*f^$^^•cv^?)o 

[0 0 2 3] mz-\t, '<°f-i\>* • 3i^fc°-. KS-llAtt 

Tig#U i#*$l£#5o ^X.«3000r. 
p.m.JiLh, £?3:L<te8000~10000r.p.m. X'Sfttkl.. 

L< (il0~15^^5i'L^SI L-C/^/l'^ • ^*t° 
-. KS-llA<£>ffift£#5o r<Offift:J;9, # U 

v 5 — (Current Protocols in MolecularBiology, %\ 

(1987^) ] fE«(D^^{Cj;f9^fe^DN 
A&#3;it#T*#3 0 
[0 0 2 4] #^T\ rfflMftDNAt, SOMSfi 
*±\CWWrmLZ%Lte\,^mmms m«$amHI (£ 50 



mmm) &iBg3ot:«±, »*l<«37 < c, ei**£ 

H10~1000^.= y h/mlT* 3 B#Rfl.£Lh, £? % L< ttl6B# 

l^^ttiftu i*oM»DNAifril^^ 

fil5~20Kb (^n • ^ • ^<T~) ©7C#$»DNA 

(co^tc s om&=>- K-rsafc^-i-^-t-sDNA 

[0025] #3gpjfc^Tffl^5wic9-e#-5 

^^-DNA, K-^^^-DNA^^^f, 
Afrft)IC^!|x.«A.EMBL4 DNA Ohv^v 5 - 
^ (STRATAGENE) tt»] ±B77-^ 
^-DNA^ Ba#I»r>ltStt)^Rrffi^li^i _ -5 
fc*s ^Xfi'BamHlS.r/Sall (;£*, SffiittfcK) 
?fi£30°C£l±, $f*L<ii37 < C, S*HfS*£l0~1000 
-7 h/ml-C 1 B#IHEJLh, KKli 1 ~6 ttlHMftg 

5-tf-<fc!K BamHI ffiKMV&^Wty T-V^t 



9 

[0 02 6] ft^T\ ±|2© i 5 (C Lt#fc/<f/V^ • 
tf— KS-llAft J(5T% S OMSr^ — h'-tZlAfc*^ 

fc BamHI»f>T-®^^'5rig^7r-v 5 ^<^^— DNA 
SrS-a-U Mx.tfT4DNAy^- tf t^-y 
yft— • ■vy^/f A (Boehringer Mannheim) $±$0 

?a^4~37t:, 04L<fi4~i6°c, ns?jg£i~ioo 
=l- y h/miT i ^m±^ 04 l < « 6 ^mmKfc- 

[0 0 2 7] coJ;5^tT#fetvfcia^^7r- 10 

fc, 0!)xfi7CJSffiP 2 392 <3 

(CUT^ffcT'y-^W^J; 5, SOMiteT-^r-atpDN 

0ilx.fi, [a- s P] dCTP • v^a*^ 

(Amersham Japan) J; I? A¥0 T'SitLfcif/l^^ » • 
=3fv^— fefNiteT" («rBB s Fl-668287-H^t«) ^7°n- 20 
7*tLT, *Vyh-7'nh3-/VX-/fy- ; t^ 3 . 
7— . y^^f ^-n i?— [Current Protocols in Molecular 
Biology, *6-g- (1987^) ) fE«©*?£fCj; 

[0 0 2 8] r©±3teLT#fcftfc»***.ft::7T- 
i? (*©+{CSOM3I£^&£tfDNA#r>i £r£* LT 

) it), *Mfc£*tfc:7r— ^DNA&WSlcHu 
0iJx.fi, ^1/^17- • ^ n— [Molecular Clon 

ing , ^371~372H, =>— A- K • ^7°U >^ • ^— 30 

• 7t*7 hi)— (Cold Spring Harbor Labolatory) (198 

[0 0 2 9] -t LT", £Lh©i5f-LT#ibtt, a»o*fi 
ft £ tbfcffi^X#:7 r - N A © © S OM&- = — 
F-rSite^^W-f^DNAlCfi, SOMSr = — K-t 
5ae^6WH-Tffl*DNA^^:*KflflfiEi- W 

#DNAK, SOM»€^±fC^gfrg|M4&^L-CW^ 
fMl8»*. 0!lxfiBglII, EcoR I a&aOtJsU:, 40 

04 L< fi37t, **»iiei0~10003-=y h/mlT* 1 B# 

p H m±, »4U<tti~6u#Mf^iis*r?B'fku dn 

[0 0 3 0] rcoi p^LT^tycDNAKr^il^l 3 
©, firnODNAW>iH:SOMSr3-Ki-5afi^S# 

^MtScQDNA- ^D^'TVF'ff^ya^ 
■*yl> (DNA Labeling andDetection Kit)£M£fflU 

^Nit€^ «$M¥l-168287-§-^r#) &7»n-:/ 50 



#M¥5- 1 15 2 8 1 
10 

[0 0 3 1] fcWC, ±I2©J: 5 fciKHfcUCfc&ttfcD 
NAi^^^t-o^T, ffl#©T^o-^*«*«iSr 
fTV\ 0»Jx.(i, ±IEW J: 5 fcLTSOMSr = - Kf53t 
e^&^rst>©t«££nfcDNAWJt©*£, 7 

t3->ttO^-y^ U— ^Il^y h (GENECLEAN II K 

u)%m^xmmu Mtztiitmumimx d©* 

[0 0 3 2] *^MfC4oVNTfflV>Sri:©-Ct5 
^^-DNAtLTIt *DflT*5fc©t? , t>J:<, 0iJx 
fi, 7*7^5 K^^-DNA, /^r!)t77-^ 
^^-DNA^^ff PattS^, A#WfC0!lx.fi:/7* 
5 FpUCH8, P UC119 DNA [3fe*, SjgiStttB ^tf s 
8*U\ ±IE-<^-DNAfC, fiUjPSBfSt, 0!jxfiBa 
mH I , EcoR I m , SffijfitfcjK) §r)fi^30 < C«±, 
04 L < fi37<C, g£jf«£l0~1000.=.=. y h/mlt? 1 B# 

m«±, »4 l < fi i ~ 6 tifmft® £&xm<k u mm 

§ixfc-<^^-DNA%#5o 

[00 3 3] ft^T\ ±15© i 5 fC LTif:/^;^ • 
i7 f — KS-llA*5fe-C% S OM£ a K-r-Sae^-^r-a* 
tSDNAiJtftWfci:, «)»f$tl,fc-<^^-DNASr 
iS-g-L, ^ixfC0!lx.fiT4DNAy* r — (-<-y 
-•-rW^AttK) i&K4~37 < C, 04L<fi4 
~16"C, HXfflft 1 ~ 1 003-=- y Y/mlX* 1 ^W&±, 
04 L < fi 6 ~24f^lWS^$-&-Cm^x.frDNA?r# 
5. 

[0 0 3 4] ^©*l^-mx.ft:DNAlrfflV^T, 0iJx.fi7C 
JliBK-12 , 04 L< fiTcJJf^ J M109 (£«ig#J: 9 
A#) , 7CliSHB101 (ATCC 33694), 7CJJI0DH1 (A 
TCC 33849), AJJiSx-1776 (ATCC 31244) #§r7£®te& 

fix^f— • • ^t— y y^(D. M. Morrison) ©#fe 
[^ yX • <f > • ^V-tf^^eca v 1 — (Methods in Enzyra 

ology), ^68^, ^326~331H (1979^) ) f^ A 9 fir* 
5» 4 fcff^^Afi tf- • ^-v(B. Hoh 

n)©*fe byX-^y^xyf^^nv?- ^68#, 

^299~309H (1979#) ] fC «fc <0 0 - t ^"Ct 5 n 
[0 0 3 5] * LT±fE®f* i 9 1f yua v-^ • 

9, SOMSr = — 5Jt€ J f-©^ftSr-^"i"5DNA 
WJt^^^-DNA \m A Lfe»ftx.frD NAlr^ 
^a, SOM^jtfS-lr^l- S^yv^y i/TJSfcJi-rs® 
«e3r#5ri:ist?*5. ^©i 5 f-LT#f> ^fcHtti 
9 Mft $ *tfc*f«4iia**x.*D N A fcfi, 0iJ x. 
fit"- • ^-y- (P. Guerry)^©^")* [S?*- • 
f!)td^-(J. Bacteriology), ^116#, ^1064~10 
66H (1973^)] , x-T- • t'— • i? V^>^)V (D. B. C 
lewell)©^fe (^-•A^rytDi?-, *110*, 



(7) 

11 

f!667~676lt (1972¥) ) ft ift <£ 9 #5 r. t 

[0 0 3 6] ±BSOMteffc*tt«DNAtrffiV^ 
T % H»JW5g(7) lOfti^i^ftiaoT, SO 
MSfcT-O^&SIE^J^ffSrtTft^ 
■J§-2#fl8) , *v^T?IIWaiU6BW*r*i-S«e¥-K:J:o 

x$m £ *t s * y k©t ? / Kia?ij zmfe-t 5 

GE?03S©K?iJ#* l #JS) . -©<fc5tb-a*5t£*t 

feT-T'feSo 10 
[0 0 3 7] ±IE©±5tb-C&&;h,fcSOM* 
e^Sr^-f-SDNA*^^^— DNAtifALfcM^ 

< JKflsjff*&«r|IUB UT»«r*©i»0* bv\ Sfc, 
±IBS«^i#*1-5i§tfiiLT(4, 0<Rf4\ H©^* 

v^tt±st l< i4/h*a0«a»*E<& 1 «BJi±©a*aB 

y >i?*?g-*y 7.^ gc 20 
we*?**'*?*. mtm~m. mm 

iPLfct.©^ s ffiV''P)tl5o 
[0 0 3 8] ftJS, i§iffi©l03§piH4, 7~9{Cil®-r2) 
©tfSjfS-CfcS. *fc«#l±30~42'C, »tL<tt37'C 

«r«-c 4 ~24^ra, & * l < Ht 6 ~ 8 b#w, m%m¥m 
&®m. mm&m. o 

bv\ «F*I*7«, K&*4feJ:!> SOM^SfttSt 
(4, a#©»^©#©SrfflV^#5ri^-C#5. 30 
[0 0 3 9] 09*. tf» «»fcJ: SWRfeS, 

®#^aftif-r-5*\ y 

SrfflV^-C^aWSrttW-f £fc(4 h/^^©#4 
TUMti b < \mm bT § BffiflS*rfrft*>**»*S: 
«<M4c#tH£*S. £©«**««* a^Kftifb 

aisLfca, mi;s^> t/w=-/k 7thyf^ 

[0 04 0] * br*»*tt, OKIC J: 9 IP*©]**)* 
KcftStJtot, Wfctfx (1) DEAE- t;Uu-X 
O^^^vF^?^^ (2)fi&£#W, (3) Q A 
E-t777 f J'^^0*7^^n-7h^77^-, (4) 
T S K — G E L — 1 — 3 *— — /W650 C (jfEi^y 
(80 Mi Ott^v^77^- v (5) 

x\c£&?A<imm<Djjm. -*fc«^-©te©*-fe 
[0041] ±ffi&M^mc «t t» ft bnsm^^fr* 50 
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*©»«SOM©a{b^«rt4frH:, IMBLfc/<*7l'* • 
at* t°-KS-llA**©S OM©S^Wtt«t ±< laW 

[0 0 4 2] 

[HM EtT, l£ffi#!ltJ:9#^£3Etf^tt&^ 
©T?f4ftV\ 

(1) /«?VU;* • a^tf— KS-llAft©^feft:DNA©p!K 
s<=?/UX • ^;*.t 0 -KS-llA#c£\ T-Yigifi {1%(W/ 
V)^y h - h y 7° r- WBacto-trypton) Cr-f 7 = (Dif 
co)tt§M > 0. 5%(W/V) b ■ =^*X b 
7 7 h (Bacto-yeast extract) Vf 4 7 =■ (Difco)?± 
m . 0. 5%(W/V) NaCl} (pH7.2) 200ml KlgSBU t& 
«30 < C-ei6B#WHSMf«L, »*»Sr»fc. 

[004 3] C©i^*^iSr5000r. p. m. -eiO#|Jf|1fMfeK: «fc 
93t*4Mi»lU ?SiH«fr0. 5g£»fcm, 

h • 7°n ha-;uX • «< V • *^a7^ • 
-Y tnv'- [Current Protocols in Molecular Biolog 

y, mm* us 2* (i987*m * 9 

DNA£#fc. fl^T, ro^fefrDNA50Mg ^*JPS 
^*BamH I (^SigttM) 50^-= h £20mM h V 
W$$. (lOOmMKCU lOmM MgSO. RXflnM^^U 
4 Y—JV&%) (PH8.5) tj&&L, ffl*37 , Ct?16«flBK 
SlSil*T««:»«felw J: 9 0. 7%(W/V) T^fn 

fjv &mm±M) m%Mh®m bfc t> © ± *> , *j 

i^-15~20Kb (^n • ^C— ^ • ^T— ) ©7C#$©DN 
AWr}f$:T~-/l> • *S— ' ^ ' -1r^i/(R.C.A.Yang)^© 
^fe (^yX"fy - ai^-y-V^-n v?— (Methodsin Enz 
ymology) , ^68^ s ^176~182H (1979^) 3 tit) 

a^SIb, IICx^Z-zUttttlLT^ ^{t;$4xfcBa 

mH i «|ft«f^«r#fc. :M 1^=7 b ©T/w* y &y 

**7T*-V (SBitttS) t * 1 50mM h y 

(pH8. 0) tSfedPb, ?fig37t;T'45^WK^b-C, 
5'5feC©y v&£Bfc*bfc, w©R£l*TiK«:ttSfcU:J: 

^ly-^ttwteiu 5t^^/— ^et®«iSi-5 

r. 1 1 <£ 15 x Xf-flsT* - tf— KS-llA^fi#:D NA© 
BamH I m<tVr)i&k¥s (15~20Kb) (r©4 3 tSOM4r 

=- Ki-5ile^ L ^^•1-5DNASff>H'^*i^-cv^ 
5. ) 5/xg Srftfc. 

(2) fc#*X.fr7T-5 ? AS0lll©ft 5 « 

A.EMBL4 7y-^DNA [^.h^^v 1 -^ (STRATAGEN 
E) tt»] 2 g MtftftJPSBIigBamH I St^Sal I 

SffiitttM) 1003=.y bTo&SOaNimm. 

WB&W. (lOOmM NaCl, lOmM MgS0 ( RTf 1 mMv 5 ^^ 
U-Y b-^m (pH7.5) (Cjg^L, a^37*C-e2^p|ffl 
15mM^WVv ; T?V- (EDT 
A) (pH8.0) ^rSsJbDb, t&^70 < CtTlO#H&3I1-5r 



i 
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itWIl: J; o T/h £ * D N ASEH- Lfc^ 6q ^ 
y-^ifclJ&SLT, B^I »T>r^&9&^«Tf£i:fto 
fc * EMBL 477-v?DNA 

[0 0 4 4] &^T\ ^^BamHIIIfM-ffil^^prtg^^ 
EMBL 477 — v^DNAl^g , ±IEJSg(l) Tilbixfc 
BamH I T'iM^tlfc^/W* • t°— KS-llAOOSfefefr 
D N A»rK-ii-&^ (15~20Kb) 3 u g 1 3-- y h © 
T 4 DNA5J if H-]i^--vy^^iH|) 
£6.6mMMgCl 2 , lOmMv^;*-* Wf h — A-£.O10mMAT 10 
P ■566mM r y ( P H7. 5) KSfctlP 

L, ?fi£i6 < tT*i6B#p B TO;u DNAlrie^tfc, 

[0 0 4 5] 2fcV^-C% :®li^t#77-^DNAl 

5fe-f7r-^^(-tl9^*^ 77-: VtLT±m 

U 50mM h ]) *^iK»f£(100mM NaCl, 8mM MgSO, • 7 
ItO £.W).01%(W/V) ify^v-a-*) Kit m r 

T-v'^^-r^/c*, [a-" P] dCTP (7?-> 
-fA • v^'^ (Amersham Japan) J^A^O T'S^L- 
fcfvl^ i/-y . ^-^v-^-ifNit^ (#lfl¥l-168287 

"f > • 7— • ^-n [Current Protoc 

ols inMolecular Biology, 316-f- (1987^) 

^trffftofc i07n-7iW7*y^XLfcDN 
A?rtt577-»S OM»e^S:«W1-^ia^x. 
W7T-VX'hK) , rJUC-fcoT, SOMite^F*^ 30 
1-§ffi^X^AEMBL4 7r-v J (XS0M1) Sr#fc„ 
[0 0 4 6] (3) f^iff77- v^SOMl DNAC 

*I§«LE392 (%Lft®5£.<0A^) 1 ml £ , 0. 

1 % (W/V) ;7VU=! £ 8 mM MgSO, £ SsAP L tc T - Y 
it±fi [ i % (w/v) h - h y 7 s r ^, 0. 5 % (W/V) /< 

t y-4—*Y • ^*Xh7? 0.5% (W/V) NaCl} 
(pH7.2) 30ml (C^U fiJ^C"? 2 ~ 3 BtP^gi^S 
L» rtUC, (2) T«LfcSOM»e^£i£;fr-f 3*1 
^x.#7r-^XS0M i <£>Wg*K<fc3}f®i£ (2. 40 
o~2. 5 xio'iH^yr-^^tp) ^iLT> LE3 
92 &®mi-Z>*T° (3~5^K) ?aS37lCT*Sl!L, 
Ml-0. 3mlCD^Pa*^A§rJPx.-tl5^^S^Lfc 0 ^ 
£>}g®$:&8000r. p. m. -C*15#P^j£IC t. <9 m>btiM&m . 
U -?:CD±f#tC30/xg ORNase £30/zg ODNase £r 
SsAPLT, 2&g37^T\ 30#P^®&Lfcm, 

t^*cD2o%(w/v) j^y^^uv^y (PEG) 

/2. 5 MNaCl U Ottl^lPE Gtt^S L 
7t„ w©ft^£50mMh y (lOOraM NaCl, 

8mMMgS0< • 7ft0 RW. 01% (W/V) f7fV&f) I- 50 
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n/V-zl^tS^SLT, M^x.ftyr-v'XSOMl 
DNA£*tfc„ 

[004 7] (4) m^^^T'y^ $ KpSOM KDjfm 
7°7*$ K P UC119 DNA (^Sitl±M) 2. 5^g S.^ 
*JK^*BamH I (£«gtt$!) 10^- s> r $\ 20mM h y 
(lOOmMKCl, lOmM MgSO. StflmMv 5 ^ 
h-/l^f) (pH8.5) SC^U ^37^-^4 

B#pasj& mmzismz ± 9 7 * y - 

y xm.wmmm ( p hs. o ics^pl, taS37t:T*45^p B i 

®^a-r5ii(cJ: 9, BamH I xmfc£ftfz7y x i K 
pUC119 DNA^ffc, 

[0 04 8] &^T\ ±E«g (3) T'#6tlfc*I^^ 
#77 — v^SOMl DNA5 /xg S-l^MII (Sfiittt 
^) lOa-^yh^r, 50mMhy^.^S«f^ (lOOmM NaC 
1, lOmM MgSO^ %Sfl\M\? c f-jr*\S'< h~J^^) (pH 

7.5) tca^-u, iass?^^^^^^*^^^ 
#fc„ mmitwizo. 7% (w/v) T^D-^^vv-mM*!!) 

Lfctcoi^^l. 5Kb(ODNASlf>i _ <0^?r7-r'3->ttS 
y — VH^ry h (GENECLEAN II KIT) 

t»il, ^{ts^^xfcBgiiir^bw^o. i(i g zmc 

^1. 5kbODNA»f>rT*&5„ 

[0 0 4 9] 5i-bT#fcDNA»fK'0. 1 ,ug , 

BamH I Xmfc£thtc7°7 X 5 KpUC119 DNAO. 1 M g 
RtfT 4 DN A y ^— if [-<- y VjJ— • 
^] \=L- y y 66mM h y *m&Wffifc (6. 6mM MgCl 
2 , lOmM^^W h-zURmOmMATPSr-g-^T) (p 
H7.5) ICjgfPU iaSl6t;T'16^S^^-li:-CDNA4- 

[0 0 5 0] ^feV^T^ f-f-'XA'^Pyy (D. 
M. Morrison) W^fe (/7X-^y - lyf^f^P^ 
— (Methods in Enzymology), ^68^, ^326~33lH 
(1979^) ) -C\ mk*^$J*®Ml<tc±BMjMl09 

&mm. (*) zvAm ±.tz<D±?\cLxmc 

»^m^ff7°7^$ KDNAti«L> #^^fc^ 
WUWi%50ng /mlTyt'isyy, 0.5mM ^y7°Df 
/W- 0 - D - 7 7 Y *s h"RU 0. 004% (W/V) 5 - 
7'a^-4-^pn-3-'{yK!i/l'-fl-D-^77 

«37 < CT'24^P^H efe0 3D^-Sr^1-?>tro 
/S5S0MSr±S-t--5*T'fc-5ro-C\ eficD = n=-^ 
^•rS^liffi JM109 (pSOMl) ZWCo 

[0 0 5 1] Z.<DZ. olcLXnbftfcSOMQimmZfi 
•f^WmmmX'h Z*EW (E.coli ) JM109 (pSOM 
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H3604-SI (FERM BP-3604) t LT^fE^^TV^, 
(5) m%-&Z-&y7X5. KpSOMl DNAC^St 

*9 h- by 7°h^i%(w/v) , v-' f-xh 

by 9 bO. 5%(W/V) % RXMaCl 0.5%(W/V) fab 
&5T -Yt£:H& (pH7. 2) 250ml (£12. 5mg<£> T ^ fc° V 
>&mi\L, C-ftlCTCfliS (E.coli) JM109 (pSOMl) 

[0 0 5 2] &V^T\ r.<£>ig*$£:, f fe^ J; 9 5000r. 

p.m. vioftr B m>bftmmmLxmmm&zn. rix^5o 10 

mM^U=i— ^^m0mMEDTA^Wt"'525mMh !J 

mmmm (phs. o) 5mUw®«Lfc^, »c, rttic, 

y ^-A25mg^*PL, ^-C5^r^SLT^Mffi 
£#fc 0 C4>M&t^ 1%(W/V) K7v^i»"hy 
7 A S-^tfO. 2 N -NaOH^lOml &Ss#D U 0 'C'CIO^ 
WSc*LTDNA^^tt^-frfc 0 JEfc, 5 MP 

^*y !>A-g^^*?g (pH4. 8) 7. 5ml%ADx, 0*0 
-eiO~30^®caLT7°7^5 KDNA©*5:S4^ 

<£ 9 9000r. p. m. T^O^Pflit^HI LT«ttj$j 

[o 0 5 3i fcvve, ^ttmmi:mn<oWiS.mM«m 

Lfct>©£ lmMEDTA^r^rt" •SlOmM b V 7.&®Mgflf 
M6ml (pH7. 5) KJ§#PU m(£:&<fc-t:v'7^ 6 gS 
tflOmg/ml^v^A • T'p-^-f KO. 3ml^iDLfct> 
CD&, 5itffiKJ;!3 5O0O0r.p.in. T'20^. jgit<k#!W£ 

7*5: KpSOMl DNA£lMtU Etc, n-7**./-A- 
lr««LTif^!>A • 7*n-^ K£«£til&±l.fc^ 
lmMEDTA§r^1--5lOmMb ]) xMM^WMpM. 5) 30 

5: KpSOMl DN A (7<t£te, &J4. 7Kb) 100 jug 

[0 0 5 4] (6) (E.coli) JM109(pS0Ml) K 

*.z>soMco±mRu<mmm<vftM. fit® 

1%(W/V) /<7 h- bV7°b^, 0.5 %(W/V) /<7 h- 
-f— X h • by 9 K 1 mM-Y 7 7°n fcVl— /3 — D 

-^irUyt b*sb\ RW. 5%(W/V) NaCl^frStg 
*2L(pH7.2) lr«#S/h®«*g« O/^L^ttK) 

tgmLttffiW (E.coli) JM109(pS0Ml) ©^^20 

5\Bm<oMLxummm7e *ntz 0 

[0 0 5 5] ~CD0#£O.OlMy yfflgffiW. (pH8. 0) 

120ml fcSWU &»K<«i@^&^&3L7cm> 15 

000r.p.m. T'30^P^a^©^^SI^aL, SOMOt 
t^*ffil30ml (3. 2a-7 h/ml) %#fc 0 C<Di5(- 

mm&m&MhtLhoz, ^sox:xi ^ummm^ 50 
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ff&ofciL 7F^tt^K£l0000r.p.m. -ClO^^ii^ 

[0 0 5 6]-fcW?, r©aa*aS:0.01My^iM8ff 
iST^-ffc^r*© QAE-t7rfy^ 7. A-50;* 7 A 
(1. 4 X40cm) IClt^f, 0.27M±S{k* y * 
-f-50. 01M y >lfcBWKKTfi!fc*Lfc«, 0. 37Mttft* U 
>7ASr^i-50.01My vWMB»*rfflV^-C*WU S 

oM^w»w«S:»fc. n©soM£*r*miK«\ 

SOM*&*5r#fc 0 

[0 0 5 7] (7) SOMite^-^^-fSDNAOltS 

IWSS g (5) T*» & 7°7 ^ 5 KpSOM 1 D N A lOfiii 

0 5 \C7f< Lfc#HI(£T, S OMJtfiHf- ©«UeE?9©ilWr 
Srf? ftofc,, pSOM 0$iJPSP*(cT§] 9 ffl L/c 

^iDNAlf^^, 7*7-*? KpUC118tfc(ipUC119 D 
N A (5fc*, SfijtttM) nvA&fus.fjrW b 
(C^n-s.^^b, #^tlfcffi^x.#:7 B 7X5 KDN 
A^ffiv^T^®ffiJM109 (SSJg (*) i?)A#) «r 

[0 0 5 8] ft*S, DNA©WISIl5fffc±5eJ»r, T4 

*ulB^@(4) tia«o*ife{c!p»Lfc. :©J:pi; 

U-C#&nfc^K<Sft«c»C, ^W-?-7 7~i^ll3K07 
(*S3gttffi) SrflSSftS^y^^ (Messing) <D^m 
yyX->f >" aivtf-f n v 5 — (Methods in Enzymo 

logy), JK101*, M20-78H (1983¥) ) 

DNA§rPMLfc 0 

[0 0 5 9] #b^fc— ^DNAf-.tSv'— tr>isls 

y h (Dye Primer Taq Sequencing Kit) (7/7^ K • 
/Mf^rAX (Applied Biosystems) ttSSJ 4rffi 

SE?U©tfW<Ofc*©yA^*8c|&f4, 50%(W/V) 
*Sr-&tf, 6%(W/V) #!)7^!)/l'75K^ (Nation 
al Diagnostics^tM) SrffiV\ DNA'>- 370A 

[0 0 6 0] #b*L*:SOM3tfi^-©^«3£e?«S:E?y 
[0 0 6 1] 

U'T7 v =>fc3Wi* urf-^o^SflSS-c^Sttwrtv^ 
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[0 0 6 2] 
[E7J*] 

Eyj## : 1 
Sa^'JOS^ : 3 8 7 

m&Honm = sesr io 

Met Ser Thr His Phe Asp Val He ValVal 10 

Gly Ala Gly Ser Met Gly Met Ala AlaGly 20 

Tyr Tyr Leu Ala Lys Gin Gly Val LysThr 30 

Leu Leu Val Asp Ala Phe Asp Pro ProHis 40 

Thr Glu Gly Ser His His Gly Asp ThrArg 50 

He lie Arg His Ala Tyr Gly Glu GlyArg 60 

Glu Tyr Val Pro Phe Ala Leu Arg AlaGln 70 * 

Glu Leu Trp Tyr Glu Leu Glu Asn GluThr 80 

His Asn Lys lie Phe Thr Lys Thr GlyVal 90 20 

Leu Val Phe Gly Pro Lys Gly Glu SerAsp 100 

Phe Val Ala Glu Thr Met Glu Ala AlaAla 110 

Glu His Ser Leu Thr Val Asp Leu LeuGlu 120 

Gly Asp Glu lie Asn Thr Arg Trp ProGly 130 

lie Thr Val Pro Glu Asn Tyr Asn Alalle 140 

Phe Glu Pro Asn Ser Gly Val Leu PheSer 150 

Glu Asn Cys He Arg Ser Tyr Arg GluLeu 160 

Ala Val Ala Lys Gly Ala Lys He LeuThr 170 

Tyr Thr Arg Val Glu Asp Phe Glu ValSer 180 

Gin Asp Gin Val Lys He Gin Thr AlaAsn 190 30 

Gly Ser Tyr Thr Ala Asp Lys Leu IleVal 200 

Ser Met Gly Ala Trp Asn Ser Lys LeuLeu 210 

Ser Lys Leu Asn Leu Asp lie Pro LeuGln 220 

Pro Tyr Arg Gin Val Val Gly Phe PheAsp 230 

Ser Asn Glu Ala Lys Tyr Ser Asn AspVal 240 

Asp Tyr Pro Ala Phe Met Val Glu ValPro 250 

Lys Gly He Tyr Tyr Gly Phe Pro SerPhe 260 

Gly Gly Cys Gly Leu Lys He Gly TyrHis 270 

Thr Tyr Gly Gin Gin lie Asp Pro AspThr 280 

He Asn Arg Glu Phe Gly Ala Tyr GlnGlu 290 40 

Asp Glu Ser Asn Leu Arg Asp Phe LeuGlu 300 

Lys Tyr Met Pro Glu Ala Asn Gly GluLeu 310 

Lys Arg Gly Ala Val Cys Met Tyr ThrLys 320 

Thr Pro Asp Glu His Phe Val lie AspThr 330 

His Pro Glu His Ser Asn Val Phe ValAla 340 

Ala Gly Phe Ser Gly His Gly Phe LysPhe 350 

Ser Ser Val Val Gly Glu Val Leu SerGln 360 

Leu Ala Thr Thr Gly Lys Thr Glu HisAsp 370 

lie Ser lie Phe Ser lie Asn Arg ProAla 380 

Leu Lys Gin Lys Thr Thr lie 50 
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• e#i#* : 2 

IB#I<£>S£ : 1 1 6 4 
B&HDM : 

KyjOgag : genomic DNA 

. 

±%>% : s^/UX • (Bacillus sp. ) 

m % : KS-llAtfc 

ATG AGT ACA CAT TTT GAT GTG ATT GTTGTT 30 

GGA GCA GGA TCA ATG GGA ATG GCT GCAGGG 60 

TAC TAT TTA GCA AAA CAA GGA GTC AAAACA 90 

TTA TTG GTG GAT GCA TTC GAT CCG CCGCAT 120 

ACA GAA GGA AGC CAT CAC GGT GAT ACTCGC 150 

ATT ATC CGC CAT GCT TAC GGT GAA GGAAGA 180 

GAA TAT GTT CCA TTT GCA CTA AGA GCACAA 210 

GAA TTA TGG TAT GAA CTT GAA AAT GAAACA 240 

CAC AAT AAG ATT TTT ACA AAA ACA GGCGTT 270 

CTA GTT TTT GGT CCG AAA GGT GAA TCCGAT 300 

TTC GTT GCC GAA ACA ATG GAG GCA GCTGCA 330 

GAA CAT TCA TTG ACT GTG GAT TTA CTTGAG 360 

GGT GAT GAA ATC AAT ACG CGC TGG CCCGGC 390 

ATA ACG GTT CCT GAA AAC TAT AAT GCAATT 420 

TTT GAA CCA AAT TCA GGC GTA TTG TTCAGT 450 

GAG AAT TGT ATT CGT TCA TAC CGT GAGCTG 480 

GCT GTA GCA AAA GGA GCA AAA ATT TTAACA 510 

TAT ACT CGT GTT GAG GAT TTT GAA GTTTCT 540 

CAA GAC CAA GTT AAA ATC CAA ACG GCAAAT 570 

GGA TCG TAC ACA GCT GAT AAA TTA ATCGTA 600 

AGT ATG GGT GCT TGG AAT AGT AAA CTACTT 630 

TCT AAA TTA AAT CTT GAC ATC CCA TTACAG 660 

CCA TAC CGC CAA GTT GTA GGA TTT TTTGAT 690 

TCT AAT GAA GCA AAG TAC AGC AAT GATGTG 720 

GAT TAT CCA GCA TTC ATG GTA GAA GTACCA 750 
AAA GGT ATT TAT TAC GGA TTC CCA AGCTTC - 780 

GGT GGC TGC GGT TTG AAA ATA GGG TATCAT 810 

ACG TAT GGT CAA CAA ATC GAC CCT GATACG 840 

ATT AAC CGT GAA TTT GGT GCT TAT CAAGAG 870 

GAT GAA AGT AAT CTT CGC GAT TTC TTGGAA 900 

AAA. TAT ATG CCA GAA GCA AAT GGC GAGTTA 930 

AAA CGA GGC GCA GTC TGT ATG TAC ACG AAA 960 

ACA CCA GAT GAA CAT TTC GTG ATT GATACT 990 

CAT CCA GAA CAT TCC AAT GTT TTC GTAGCA 1020 

GCT GGT TTC TCT GGA CAC GGC TTT AAATTT 1050 

TCA AGT GTA GTC GGT GAA GTG TTA AGTCAA 1080 

TTA GCG ACA ACA GGT AAA ACA GAA CATGAT 1110 

ATT TCA ATT TTC TCA ATA AAT CGT CCTGCT 1140 
TTA AAA CAG AAA ACA ACG ATT TAA 
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[mi] #S*0>S£pH£:^rElo 
[04] ***OpH^£ttS:*'rHo 
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* [H5] «^SOM«r=-Kr*3tfiHF*r**i-6D 



[01] 



2] 




o..*o - 



< 
< 



PH 

Sffifc x : NmK P 0,-7 x v| 
t : ).i;^-HCl, A : 
1 : POPSO-W»OH 
■ : Qty NiC 1-NaC H 




i, O : K-P 

TES-NaOH 
F O : Gl>-GIy-N<0 H 



[H3] 

[14] 




A* T E S-NiOK <fH7."00 — 8.0 0) 
i; TAPS-NiOH (fHS.CO-9 .00> 
D : Sly Sly'-Na O K ( pH 8 .00 — 1 0 . 00) 
■ :filyK«Cl-tN'40H CpHIO. 00-12. 00) 
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[05] 



B 

h 



Ps 



Pv Ps 



Pv 



H N Pv 

J I l_ 



S 0 — Iff gene 



i — h 



k — 3 <- 



B : ^m, Ps : Pst I , Pv : PvuII , H : Windltt , N I Nru I , E I EcoR I 



(51) Int. CI. 
C 1 2R 
(C 1 2N 
C 1 2R 



1 : 185) 
1/21 
1 : 185) 
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(72) /mu *- 



(72)%?^# «- 

=f^l»»BartJ»ffl339»» 



